Sites at which neuropeptide Y modulates parasympathetic control of heart rate in guinea pigs and rats.
Immunohistological evidence indicates that neuropeptide Y (NPY) is present in the cardiac innervation of numerous species. The present experiments determined if NPY influences in vivo parasympathetic control of heart rate in guinea pigs and rats by either pre- or postganglionic mechanisms or by an interaction at muscarinic receptors at the sino-atrial node. Urethane-anesthetized animals were prepared with arterial and venous catheters, and ECG leads. The cervical vagi were sectioned and propranolol was administered to minimize reflex changes in heart rate. Methacholine injection, carbachol injection, or electrical stimulation of the peripheral end of the vagus nerve was performed to activate the neuroeffector site, intracardiac ganglion cells, or preganglionic neurons, respectively. All three trials were performed before, during, and after NPY infusion. No differences in methacholine- or carbachol-induced bradycardia were observed between control and NPY groups in either species. NPY infusion inhibited vagal-mediated bradycardia in guinea pigs and in rats. However, NPY inhibited vagal-mediated bradycardia at a lower dose in guinea pigs (1 microgram/kg/min) than in rats (4 micrograms/kg/min). These data indicate that NPY modulates cardiac vagal preganglionic, but not postganglionic nerve function or neuroeffector sites at the sino-atrial node, in guinea pigs and rats. Furthermore, due to the different effective dosages, NPY may play a greater modulatory role in guinea pigs than in rats.